INTRODUCTION
Paleomagnetic studies conducted on board JOIDES Resolution during Leg 119 indicate that the cores collected at Site 744 range from Quaternary through Eocene in age. Initial studies of the sediments completed on board the ship measured the magnetization of the archive halves of the sedimentary cores, using the pass-through cryogenic magnetometer. Stratigraphic plots of the declination and inclination derived from these measurements displayed numerous long intervals with essentially constant magnetic directions. Further study of these intervals led to a discovery that the background signal had been incorrectly computed due to faulty software on the ship. Because this background signal was not recorded in the data-processing system, corrections could not be made. Therefore, subsequent shorebased studies have been made on the individual samples collected at approximately 30-cm intervals in the cores in order to verify the initial magnetostratigraphy reported in the Initial Reports volume for Leg 119 (Barron, Larsen, et al., 1989) . Numerous reversals were identified and correlations were suggested with the seafloor magnetic anomaly sequence of Berggren et al. (1985) back to anomaly number 17.
BACKGROUND
Site 744 is situated on the southern Kerguelen Plateau (31°S, 80°E) at a water depth of 2307 m. The objective in drilling there was to obtain a reference biostratigraphic and magnetostratigraphic section for the Tertiary. The sediments are pelagic in nature, and the presence of a small amount of calcium carbonate was interpreted as an indication that the site had been situated above the calcium compensation depth (CCD) since the late Eocene. A transition from nannofossil ooze to diatomaceous ooze may reflect "the northward migration of the polar front in the late Miocene" (Barron, Larsen, et al., 1989) .
Three holes were drilled at Site 744. Core from Holes 744A and 744B were studied as part of the shipboard analysis using the pass-through cryogenic magnetometer. Core from Hole 744C was reserved for core repository tests and sampling was not permitted. Hole 744A sampled the upper 180 m of the sedimentary sequence; Hole 744B sampled only 80 m. It was difficult to correlate the two reversal sequences due to the software analysis problem, which left many indeterminate sections-particularly within the Hole 744A reversal sequence. The reversal sequence derived from the shipboard analysis was a composite of the records from both Holes 744A and 744B.
are usually mobilized in diagenetic processes that mobilize manganese (Malcolm and Stanley, 1982) . Diagenesis of this nature can produce important secondary components of magnetization (referred to as multicomponent magnetization later in this text) that are acquired after the rocks are formed.
PALEOMAGNETIC METHODS AND
INSTRUMENTATION Twelve samples were selected from the larger collection of samples for initial paleomagnetic studies. These samples were demagnetized in an alternating field in multiple steps to 60 ml The results of these demagnetizations were then compared using stereographic projections, orthogonal plots, and demagnetization curves. The majority of the samples are characterized by stable magnetization at demagnetization levels above 10 mT, thus blanket demagnetizations were then carried out on all of the samples at 15, 22.5, and 30 mT.
Results of Alternating Demagnetization
All of the samples used in this study were stored within a doubly shielded mu-metal room for 1 month prior to measurement in order to remove low coercivity VRM (viscous remanent magnetization) components. The magnetization was measured on a ScT (Super Conducting Technology) three axis cryogenic magnetometer. The holder magnetization was measured periodically and subtracted from the specimen moment. The demagnetizations were carried out within the mu-metal shielding using a three-axis tumbler system driven by a Schonstedt demagnetizer. The samples remained within the shielded room throughout the demagnetization sequence.
Most samples collected in this study were stably magnetized. The majority displayed simple decay to the origin of a orthogonal plot upon demagnetization in alternating fields of 15 and 30 mT (Fig. 1) . After demagnetization to 5 mT, the magnetic directions and intensity decay toward the origin of the orthogonal plot. This is typical of the most-stably magnetized samples. Some samples showed a small component of secondary magnetization, which was removed by the first demagnetization step at 15 mT, but are otherwise very stably magnetized (Fig. 2) . After demagnetization at 5-15 mT, the directions and intensity decay univectorially to the origin of the diagram. Stereographic projections showing the change in direction on demagnetization and demagnetization curves for these stably magnetized samples are shown in Figures 3 and 4 . Since the majority of the samples are stably magnetized by a single component of magnetization, these samples are interpreted as being recorders of earth's polarity at the time of deposition.
A second group of samples displayed significant change in magnetic direction on alternating demagnetization. Examples of this magnetization are shown in Figure 5 . Most of these samples have natural remanent magnetization (NRM) directions characterized by shallow inclinations (less than 45°). Upon demagnetization, these samples show changes in polarity, but remain at shallow inclinations. Roughly half of these samples are located at polarity transitions and it is likely that within this group of samples there is a physical superposition of polarity within discrete samples. If additional time had been available, these samples would have been sliced into wafers and remeasured in order to verify that a physical superposition of magnetization was present.
The remaining samples in this group are characterized by two components of magnetization. The primary magnetization is of one polarity, and the secondary magnetization appears to be of the opposite polarity. Within this hole, leaching of Mn oxides was observed (Barron, Larsen, et al., 1989) . These observations raise concerns about the fidelity of the magnetic record. When Mn oxides are mobilized, Fe oxides are generally mobilized (Malcolm and Stanley, 1982) . These oxides could produce the secondary magnetization observed within isolated samples within this hole.
The presence of a substantial number of samples with multicomponent demagnetization behavior and low inclinations in a section in which most samples are characterized by single component magnetization and high inclinations may well be explained by superimposed magnetizations of the opposite polarity. This superposition could result from sampling a polarity transition, from secondary growths of iron oxides with sediments associated with Mn-oxide mobilization or it might result from heterogeneities within these sediments. Detrital fragments derived from metamorphic rocks as well as manganese oxide coated grains (downhole contamination) are described in the site report (Barron, Larsen, et al., 1989) . Samples containing detritus may have a fine grain matrix of one polarity and contain coarse detrital grains magnetized in a random direction, which appears to be a component of the opposite polarity. A list of samples which display transitional or multicomponent magnetization is given in the Appendix. Stratigraphic plots of the sample inclinations from the NRM, 15 mT, 22.5 mT, and 30 mT demagnetization steps are shown in Figure 6 . Listings of the sample directions are also given in the Appendix. In order to insure the fidelity of the magnetostratigraphic results, all samples which display transitional directions or multicomponent magnetization have been omitted from the polarity determinations (Figs. 7 and 8) . The stratigraphic plots show that very little direction change occurs in most samples upon demagnetization. Therefore, the reversal sequence should be reliable since it is based solely upon the selected data consisting of only samples which displayed stable single component magnetization.
REVERSAL SEQUENCE
The majority of the samples studied display single component magnetization and high paleoinclinations between 70° and 85° (positive and negative). Thus, the designation of polarity units is in general very obvious and straightforward. Since this site is situated in the Southern Hemisphere, normally magnetized rocks have negative inclination values. In Figure 9 , polarity designations (black = normal polarity; white = reversed polarity) are shown. No re-orientation of cores was attempted, so declinations have not been used in designating polarity. In all, 45 polarity zones were identified.
A comparison between the sampling interval for discrete samples measurements made in the shore-based laboratory and those made using a Molespin spinner magnetometer aboard ship indicates that there is good agreement between the two sets of measurements. When the shorebased results are compared to the shipboard cryogenic magnetometer measurements of continuous cores we also find good general agreement, although it is obvious that the reversal boundaries have been smeared out or perhaps obscured by use of the shipboard records (where the measurements are integrated over more than 10 cm).
ODP has a policy of limiting paleomagnetic sampling to two samples per core section. During this leg, additional sampling was requested but only three samples per section were permitted. Routine magnetostratigraphy studies of deep sea cores generally utilize a sampling interval of 10 cm. Between 40 and 180 mbsf, the shipboard cryogenic magnetometer measurements detected 95 polarity changes. With the discrete sample study described here roughly half that number were identified. The biostratigraphic horizons identified in the Initial Reports (Barron, Larsen, et al., 1989) indicate this interval ranged in age from 10 to roughly 40 Ma. On average, three polarity reversals should be expected within each million year interval. With a sampling interval of only three samples per core section, or roughly 35 cm, only one sample would be expected per polarity unit. The dis- Comparison of the composite magnetic polarity sequence from Holes 744A and 744B produced from the shipboard cryogenic results and compared to the reference sequence of Berggren et al. (1985) . The tie lines between the observed reversal stratigraphy and the reference sequence are based upon the biostratigraphic zonations described in the Initial Reports (Barron, Larsen, et al., 1989) .
crete sampling in Hole 744 has greatly undersampled the polarity sequence in this hole. Normally, the stratigraphic thickness of a polarity zone reflects the chronologic duration of a polarity zone. Due to the severe sampling restrictions a simple correlation of varying thickness of reversals to the geomagnetic time scale, proved a very difficult task. Therefore, the correlations were made based upon age constraints derived from biostratigraphic and isotope studies. These studies are briefly outlined here.
BIOSTRATIGRAPHY CONSTRAINTS
The details of the fossil zonations and biostratigraphic correlations are discussed by Barron et al. (this volume) . Core recovery within the interval 0-78.5 mbsf within Hole 744B was nearly 100%, thus the biostratigraphic and paleomagnetic correlations for the first 78.5 mbsf were based upon the fossils and reversal sequence observed in Hole 744B. The assignment of magnetic polarity chrons and subchrons is constrained by microfossil da-turn levels (Barron et al., this volume) , oxygen isotope events (Woodruff and Chambers, this volume), and strontium isotope values (Barrera at al., this volume) which are listed in Table 5 of Barron et al. (this volume) . The stratigraphic sequence between 0 and 20 mbsf in Hole 744B is assigned to the Brunhes Normal Polarity Chron through the Gauss Normal Polarity Chron, corresponding to seafloor anomalies 1, 2, and 2A.
Based upon the radiolarian zonations, first occurrences of diatoms, and the sequence of reversals, a gap in the sedimentary record occurs at about 22 mbsf. The hiatus is estimated to range from 4.7 to 5.2 Ma and to be a widespread hiatus in the deep sea (Keller and Barron, 1987) . Below the hiatus the presence of Miocene microfossils indicates that the interval from 22 to 24 mbsf corresponds to magnetic polarity subchron C3AN-2. The diatom, radiolarian, and foraminiferal stratigraphy (Baldauf and Barron, this volume; Lazarus, in press; Schroder-Adams, this volume) indicates that a second hiatus occurs at 24 mbsf corresponding to 6.0 and 8.9 Ma. This hiatus is the boundary between lithologic Unit I and Unit II, and is also widespread in the deep sea (Keller and Barron, 1987) .
The interval from 24 to 53 mbsf has been assigned to Chron 5 based upon diatoms, radiolarian, and calcareous nannofossil zonations (8.9-11.2 Ma, Barron et al., this volume) . At 53 mbsf, a discontinuity was identified by a lithologic color change, a 10-fold increase in magnetic susceptibility (Dorn, this volume) , and carbon isotope changes (Woodruff and Chamber, this volume). Between 41 and 83 mbsf several subchrons (5N-2 through 5E) within Chron 5 are identified.
The interval from 83 to 97 mbsf was been assigned to Chron 6N with subchron 6AN-1 identified above a discontinuity at about 97 m. The discontinuity was recognized on the basis of diatom biostratigraphy (Baldauf and Barron, this volume), strontium isotope stratigraphy (Barrera et al, this volume) , and the reversal stratigraphy.
The interval from 97 to 99 mbsf is assigned an age of 24-24.5 Ma based upon strontium isotope studies (Barrera et al, this volume) and overlapping ranges of nannofossil and diatom species (Barron et al., this volume) . This interval overlies a discontinuity and is assigned to magnetic subchron 6CN-3, on the basis of the magnetic reversal sequence at roughly 24.5-26.3 Ma (Fig. 9) .
The interval from 99 to about 118 mbsf is assigned an age of upper Oligocene (roughly 26.3-28.4 Ma) on the basis of silicoflagellates (Bukry, this volume). The magnetic reversal sequence is correlated to seafloor magnetic anomalies 7A, 8, and 9. A discontinuity is present at about 118 mbsf based upon the strontium isotope results (Barrera et al., this volume) and oxygen isotope studies (Barrera and Huber, this volume). Fossil evidence (Baldauf and Barron, this volume; Wei and Thierstein, this volume; Huber, this volume) suggests this hiatus corresponds to a widespread Paleogene deep-sea hiatus . It is suggested that the middle Oligocene interval between 28.5 and 32 Ma is either very compressed or missing (Barron et al., this volume) .
Between about 118 and 162 mbsf, magnetic anomalies 11, 12, 13, and 15 are identified based upon age constraints provided by diatoms, radiolarians, calcareous nanno fossils, and planktonic foraminifers (Barron et al, this volume) . From roughly 162 to 176 mbsf, magnetic subchrons 16N-1, 16N-2, and 16N-3 are correlated, using biostratigraphic constraints provided by calcareous nannofossils and planktonic foraminifers.
CONCLUSIONS
Paleomagnetic studies of samples from Hole 744 indicate that the majority of the samples studied are characterized by very stable single-component magnetization, which record high paleolatitudes and frequent reversals. Isolated samples characterized by multiple components of magnetization were observed. These probably result from downhole contamination and Mnoxide mobilization. The samples displaying multicomponent magnetization have been omitted from the stratigraphic compilation. Using the data derived from the stably magnetized samples, a sequence of 45 polarity changes was observed. Age constraints based upon microfossils and isotopic studies were then used to place age constraints on the reversal sequence. The paleomagnetic, biostratigraphic, and isotope studies have been combined to establish a correlation between the reversal sequence in this hole and the geomagnetic time scale in order to provide a chronostratigraphic framework for sediments drilled at ODP Hole 744B. The studies indicate that a sequence of Quaternary to Eocene age has been recovered. Correlation of the reversal sequence to the geomagnetic time scale without these age constraints would have been a more difficult task since the stratigraphic sequence was substantially undersampled as a result of sampling restrictions. A correlation is suggested between the observed reversal sequence and seafloor anomalies 1-16. The results of these studies are a good example of the utility of combined biostratigraphic and paleomagnetic studies in establishing age constraints for deep-sea sediments.
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